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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive gear pump with 
good productivity by minimizing pulsation in discharging and further 
surely preventing cavitation erosion. 

SOLUTION: A body-side discharge port 6a comprises a body-side 
groove 6c, and a cover-side discharge port comprises a cover-side 
groove 6f shorter in length than the body-side groove 6c. The whole 
body of the cover-side groove 6f is axially matched to a part of the 
body-side groove 6c, and the residual part 6c1 of the body-side 
groove 6c is not axially matched to the cover-side groove 6f. When 
both gears 3 and 4 are rotated counterclockwise, a pump chamber 13 
communicates with the body-side groove 6c first, and then 
communicates with the cover-side groove 6f. Since the hydraulic fluid 
in the pump chamber 13 flows out to the body-side groove 6c and then 
to the cover- side groove 6f, the flow rate in the body-side groove 6c 
is large, and bubbles are crushed more in this groove 6c. The flow rate 
from the pump chamber 13 is gradually increased to moderate pressure 
gradient, and the pulsation is thus suppressed. 
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§iS6 b ,6 e-C^^M3igfiCJ^<^^> h c^C{ig-r^o F 
■r^i. 9\'m3 ai(Om^3h^m3mWl.^^>hhJ: 

K\m4 (e) ^c4oi.^rfc?7Cc^i5-r^o -r^i. Ti^^y 

[0 06 I] Co:>t^(.ch. 3i<>:7*^l 3i^co{^SittO 

[0 06 2] F^^^4^'-^3fcJ:C>'F y :/>^^i-4j!)^M 
CC|^:SrinJtC|iIiE"r<5i. f^fe4 a(D*5tSS4 b:^^P±tti5i< 
-h6cDP§Sca56b ,6 et?*^ll3^ft^f<-<> F cCC 30 
{i^T^o F^-f ::7':f-i-3fcJ:0'Fy >^>=^ri-4:^>5MtC 
l^^fPlCClHliK-r-Si. ^4 (f ) (DCi):feJ:0*(ii)^C7j^ 
■rJ:^CCF*9il4 ai(Om9cMAlDifim3^Wc^'^> F c <fc 

Ml 3 a;&5ii±i±j;i<>^ F atcifcl-r'So C(Dtcii). 4<iyy' 

mi 3 a iitttH^j^- F 6 ti)sm.miSMr^mmmm^m 

i^O. 7i<>y'mi 3 a:^^^6Sfetbit-'Sf^I&?*0?llES^5MCC 
[0 06 3] CCOi^tci^:. siOv^'Ml 3 aP^CDf^ttffi 

[0 0 6 4] CC7)^<D&*^'>r7'UC<fcnt3:. 7= 
< U-Cl^-SOT*, 3}<>r^M 1 3 a ifd:fti3j<- F 6 
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^-So cntCcfcO. 3j<>r/Ml 3 a35^^ttUi5i<- F6'->. 

2f^m-r^f^«lffi<Dg^S5^?3f0|^'i-3 ,4C0[nI^^C{f oTS 

[0 0 6 5] L^^^. i^lESj&^^tt-r^cir. 

[00 6 6] 3tr>7'M 1 3 artOi^SftiftRl^g^^'r 

Fa-;l/Or. jJ^V^^^KT'-f 8 ^^>r^'*>'^•- 9 

i ^ =^ T- - H > 31 n — 3 >(7:)i$^^^3^ 6 if -E) 

•:r:^/>'-9K:*5t,ir. ^cc)o^ntcJ:^^i-f"r--> 

3 > X n - e:;^ 3 >o^^^^mW5euqj§iJT c i *5-c # 

[0 0 6 7] M^C. CCD<i:^CC^f b''f*-^>3>Jl^- 
i;? 3 zyo^^^^nm^ifcmmT -5 c i # s c ^ 

9ic{3:, gS(Dr>^i/S^'i?Alvt^<D®it^-!'fcr7^-i^3 

/cjO^oT. iaS;^7>'N'-3 .4CCili^^<D]^»^i- t^'T-S^ 
3 > X a - 3 >1vt^ffiCi j^cC < "C tfT^— V 3 > X 

[0 0 6 8] M^c. F^W':^=^^*i='3*5J:0'FU^>^'-^ 
4tC. ;J^*>:7*;K7^-f 8^'5Ci«^^<>r7•/7/^'-9<D15^W<^: 

[0069] iC^-C. 3j^5^-/ffifJ«6 c4o<^:0';^7>'^'-ffllJ 
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(e) {tyt^y=-^mme ci^<s:u:^^<-mme f<D^m 

^^TSr^-S. 05(a) dCniTm^^t,. nf-f^mm 

[0 07 0] ly/c3&5o"C. CO^J^^ycD^V^^'si^T^^ 8 XO 
f^-/|gfjm6 cCD^as (;^ipg^6 c,(D^gP) «;^7>'>*-WJ 

CO 0 7 1 ] 05 (b) ^c^Tt^drta:. st^r^-fWJiae c 

«0 5 (a) CC^-rt?ll<*:*r7/c< |^05C^S^n-CC> 

-So ^tc. tf^-^-mme f{t. ^(om^^mb (a) 

[0 07 2] b/c:?&^-pT, C<D^^09cDd<> :7*d<'7'-< 8 

(b) <D::&Wc^f J: ^^C. :^/^'-^HIJ^6 f (O-T^X t 

ifi?g6 c,(D^lH55&^:^^^*-m»6 f <!:#:^r^CCM^ (>(+ 

[ 0 0 7 3 ] 0 5 ( c ) tcTi^-rwi-c^. -i mme c 

^3:05 (a) CC^-r^^<h|H]il^C®ftrfiicc?g^$nri>^ 30 

/jMlii?t 6 c , iT^iifitt 6 c , 6 c a o 

^cDi|ii?550 5 (a) ^C^f ^(li^ ofti< [^DiPitC^ 

S^nrc^e;^^ €-0;^5;&5:Acipsig6 c,cD;g$<i:0^ 

[0 0 7 4] L/ft:*5-?r. C<0^mm<D^>^^^'i S 

(c) CD;&WKc^'rJ:'5(c. :^7.'N'-ffiiJ«6 f OT'^'Ci 

(>f^r^) /MitS 6 ci<D-r-<ri Alpine c,(Z)^aj 4o 

c 0 0 7 5 ] 0 5 ( d ) (fCTjk'rmx^t. wjste c 

Sic. M/Ms^6ci ,6 f ^<D*i$iSc^«:|5lCic|9:^$ 

nri.i-2)<i:<i:4>tCp|;^iliiSt6 c, .6 f ^<DmhM,^>(^m 50 
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[0 0 7 6] L/c?&^-^r. CCD^5f^^<D^>>^^7^<< 8 

(d) cD:&(IiJK:^-rJ:^^. /7>'^-ffliJ?lt6 f (D-r^r<fc 

[ 0 0 7 7 ] 0 5 ( e ) (,cfrs-rmx[t. ^r<'x ^ mme c 

*> J: o':^7 -mm 6 f i gf^ ifi ccff^^ ^ n ri ^ 

-5o ffiiJSia c©S$;!)^:^>'^'-^9J«6 f 

[00 7 8] U/cT^^oT. C(D^Jf^^C0jJ<>"7'^K-r^-f 8 
i7f<>7'^>'^--9^fl3^©J:^CC^fii5?^^^1±:6<h. 05 

(e) (D:&fflijtc^-rj:'5cc. tf^^-mms f oyr^X t 

MEMS c,(Dmmi^tfj<-mme t iifc^r^ocs-^ 
^z>tfj<-mme f (iCj:':>xh. Buai©0itc^-r«?ii<b 

[007 9] mj^<D^m<DmM^>y' 1 

•rn^. .i^'7^-<mti:tH5ti->6a(DiSgPi|^&a56b. ■ 

ti^tii^i.^(^m.n(fcmf^^tiXi.^^i}K me(tCm-r<i:^ 

CC. ;^<'r^-YfIiiR±f±i^- h 6 aCDJg^a a.O^SSc^e b 
^IlJ(DSISa5*5«J:0'^>^^'-^iJ^d:W3^<- h 6 dcDJSaSB d^O 

35^or;^||CC^< ^ci:^<=fc^Ccxu->'*6 aa' ,6d^' 
(iCmf3uT^t^i>(tC^ Cti6cD>^u-:7'6 a/ .6 
d/ O^J&^^^n^nJi^f'-f fflli»6 c4B<fci>':^^^'-^IlJ 

^6 f^nm-r^cthx^^o 

[008 0] $ /c. 05 CC7n-r^jfgWICD.K-r fflij«6 c 
(,c\^^^-:>x^^m('Ci^^ < ^^-S J: ^cc^-r-SC i hx 

[008 1 ] Mcc. mj^com^^z/mjfmxu. ^t^r^ 
6 c*5<i;c^';^7>'^'-^iJ?fl6 f (Oj^fS.&mi^myo\^(rc-r^u 

[0 08 2] MCC. 0n^U3^«CC^:^)^5i<'r '<ffliJ?86 c4d<fcO' 
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T^^titi . d^T^ ffliJ?S 6 c *5 J: Z/iJ^^-mm 6 f ©fl^t« 
[0 08 3] M^c. Ji<>:/>J<'r ^ S^ffiifH^i-eT'-i^ 

3>xa->?3 >M^0^-r^i <b^CC^f<>r7*:^/A*— 9 

4>r#€>u. $/c. i^>tc<git=^^t' fcT-f-— i^3>xp- 
5;^'Cff^^■r c <fc T ^ o 

[0 084] M^C. 0 1 ^C§I5^e<jiC^Tg8!j^3Eti<t O 

[0 08 5] M^C. 4:^H^6Dffi*;^->>^Ui. :t>f-'^^f^ 
[0 08 6 ] CCD<j: ^ tc:2^^BgcDaSti^tS^C^nji. 

[^6 



2003-161269 
18 

mifCmrm:^\^(^c'(Q 5 m^mmm. ( b ) u ( a ) cc*5 

[^2 ] mi ifCm^m<DmM^->y'^i5i,^^'!r-t^> 

^(D^-^zTt^t" ^ iO/Py^r^^^) ^Tj^L, (a) UJE 
mm. (b) (a) tC^j&i-ailB-IIB^iCiQ^KM^ 

[^3 ] ^1 {<:^'r^c?:>ii*3ti>>'*tc*jt:f-5^-*^> 
^(O^l^V'ij^^- {O/PtJ^^-) ^^L. (a) t^IE 
mm. (b) (a) ^c43t:f€>IIlB-IlIB^iC/&^Br® 

(Dm ^ m^m(^c ^-r ^ ^ 0 

[^5] (a) J^ct^U ( e) ^i^^^r^-Y^IIJ?S4sJ:^>'^^^' 

mi] ^<DmM^> y'(D—m^^ u . < a > « e 

aJ^^M^. ( b ) ( a ) Cc^jt^t-SvilB- viiB^ic© 
ims] (a) 5iS7CC:^-rt^e^MOftm^*>::7'iC*5 
m. (b) «0 7CC7j^-rfie^cDilS^>:7-ic4d&^^>5^ 

[?f-^cD^q9] 

3a"-:5^il. 4 - K U ::^>^'i='. 4a-|^li. 4b-^^ 

5 a.-:^'r^mmj<^-h . 5 b 

^r'-i) . S-yiOz/fjJ^-- (oyptfJ^-) ^ 10 " 
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^1 3» i 13 HC/M 




(a) 



(b) 





(a) 



(b) 



CStHB] :qi^l 4^1 2^5B (2002. 
5) 

i^mmiE 1 ] 



1 2 



(14) 

$ n r c i 5 c <t ^#14 i -r ii*^ 5_cc IB t& 5 n r c i ^ 
-en-entuiBJi<T'-/WJtttti^f<- hofrfie— 

5 ^ 6 f B4S $ n T I ^ ii:^ > y » 
[it^^S ] f«iB!tf>:7*3i^7"^ *s<J:a^'fufBJi<>:7•;^7>'^' 
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f^^iB^^O•:/:^^^*— <!: ^tC^ ^ fcTT* — 5^ 3 Vxa-i;^ 
=^ -t- t'T-- 3 >x a -tP 3 >W-C?g^-r C i €r#SS[ 

ci«*:^i 0] :t^Ji^7r->y'i^^^^^tifcmK^m& 
Huia^-r;^^K>r7•7:^5if3^c3l i ^cc^u7cDi^-rn30^ i ccia 

[^i^^IE2] 

imim^^^] mmm 
mjEMmmm^] o o i s 

[ ^iEF*5S ] 
[0018] 

^Lx^wt^ti^^-D^ti'^rKDm^r^mmc^^^y'^ 

-h^^^i'^WM^m^Eyi^>y'^(,cm.AL. mnE^^^y'm. 
cDf^Sir^^HufBR±tH7}<- h^^ib^m-r^mM^^>y'(>ci5 

i^T. mME4^>y'mo:>i'mm^mME\&m^-h^mmT 

^i'iFWsm<D^M^mnE—M(o^^'¥<DMmci^^xmi^T 

i>K mME^±m^-h(^cmM'r^m^m^xi.>^ct^^ 
imjEMm.mm^'i 0020 

[002 0] Mtc. fs*3i3cD^^«. mnEm(Dmffim 



(15) 
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CSiE^ft31g«l 0 02 1 

[002 1 ] Mic. m^m4r(D^m^t. m^^m^>- h 

miEMm^^] mmm 
miEja^mm^] 0022 

[0 02 2 ] HCC. m^S(D^m^i. fui£^-e^>y 

< i :^'C*> ^ c <!: ^I^a* <t o r c ^ -2)0 

imiEMm.mm^] 0023 

[ffliE:^^] 

[ffliEl^SJ] 

[002 3] M^C. iS^:^6(D^a^{S. fTtBsi^T^ ^ 

<fc 0 ;Ac€r < j^j: -5 <fc ^ cct93£ 5 nri^ -2) c <b ^«sa i o r * 



[^;^ffljE7] 

[MIE^I^iSS^] 0 0 2 9 

[0029] #cc. ^m^m^&i)m(cj:^xm^^ti 

imjmm.mm^] mmm 
imiEMmmm^] 0030 

[^lEl^^] 

[0 03 0] S/c. ii3jt:^6*5<fcO'7<D^^cD^^;i<> 

^ocjctiti. ^i^J3^feJ:af:^>'^•-fflJi«o^)t^-rt^*^— 



(72)^?g^ 



s^mffiBBTp h 3 ^ 1 #ia h 3 ^ e II& 



S»IilSBBr& h 3 ^^fflri #i4 h3 3' 

F AC##) 3H041 AA02 BBOl BB03 CCli CC13 

D004 DD13 DDIS 0033 

3H044 AA02 BBOl BB03 CCH CC12 
CC19 0D04 0013 0016 0023 

33063 AA02 ABOl AC04 BA09 BB16 
BB48 CAOl XB07 
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